Ssp@cenet document view 



1/ I 'N- 



RANDOM NUMBER GENERATING APPARATUS 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 
• international: 



JP2000066592 
2000-03-03 
NAGAI KOICHIRO 

SYST KOGAKU KK;; JAPAN SCIENCE & 
TECHNOLOGY CORP 



Also published as: 

f§ EP0981081 (A2) 
m US6571263(B1) 
m EP0981081 (A3) 



G09C1/00; G06F7/58; H03K3/84 
- european: 

Application number: JP1 9980232823 19980819 
Priority number(s): 



Report a data error here 



Abstract of JP2000066592 
PROBLEM TO BE SOLVED: To obtain an 
apparatus which is capable of easily generating 
cipher- theoritically safe binary random numbers 
and is suitable for miniaturization by using the 
breakdown current of a semiconductor junction 
as a noise generating source. 
SOLUTION: This apparatus has a semiconductor 
element including the junction, a reverse bias 
impressing means for impressing the reverse 
bias voltage to the extent of generating the 
breakdown current to the junction and a 
digitalization circuit for outputting the digital signal 
obtd. by sampling the noise signal generated in a 
current path including the junction as a random 
number. For example, the reverse bias voltage to 
the extent of generating the breakdown via a 
resistor 1 1 is impressed to the p-n junction of a 
Zener diode 8 of this noise generating circuit 5. 
As a result, the slight breakdown current flows in 
a reverse direction and random noise voltages 
are generated. The Zener diode 8 is operated in 
a manner described above, by which the random 
noise voltage outputs of several tens to about 
several hundreds &mu V are obtd. peak to peak 
with a Zener voltage as the center. These voltage 
outputs are used as the generation sources for 
the random numbers. 



FIG. 1 



21 

i 




r 




2» 

\ 


ocm 




IIVEL 










— • 



Data supplied from the esp@cenet database - Patent Abstracts of Japan 



http://v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP2000066592&F=0 



2005/04/27 



(19)0*@#W/r (J P) 02) & |S ^ Vf & (A) 



(51) IntCl. 7 

G0 9C 1/00 

G 0 6 F 7/58 

H03K 3/84 



4^^2000-66592 
(P20O0-66592A) 

(43) <&m 0 ¥i$12^ 3^ 3 0 (2000. 3. 3) 



6 5 0 



F I 

G 0 9 C 1/00 

G 0 6 F 7/58 

H 0 3 K 3/84 



6 5 OB 
A 

Z 



f-n-r(#*) 

5 J 0 4 9 



fjf*3I<Z>&5 OL (£ 5 H) 





»S¥10-232823 


(71) USA 


596131492 












¥^10^8^190(1998.8.19) 




^f6=P«BK»ffl«9»r 1 -15-11 






(71)fflKA 


396020800 
















«f5»)l| niWsHT 4 TS 1 # 8 ^ 






(72) 189m 


s# »m— as 








»*;iim*B«tmTttipH 3 tb 2 # 7 # 






(74) ASIA 


100079119 














F^— A(##) 5J049 AA00 AA14 AA15 BBOl CB01 



(54) ascs^KH 



(57) i^m 

0&&<DM'iJTxWE&ti&tcwnalr raw 
<) > if L t « <b n i, ? v> z >vm ^*a& t l x mtif z> 




assises, 

WIBi«I«^%9fS©»»«ff t IMS ^ 2 fflMfce#* 10 
a*J£t*Btt£. 

-Sc <b£<8Sfc£T£ff!*3S 1 IB*fl!>a»t£««B. 
[1*9(0913] lWIB*aW**H*, *J K 

SB. 

*«iwr * * c <b t r *>imm 2 20 

1 ©«£fll*#B83? b < tt 3 <fc 5 temi IB^ > ^ y > yffl 

2 Xi* 3 gBigg>a&£j££$B. 
[0 00 1] 

30 

[0 00 2 ] 

ccfl^BwiHBKi, mmmwftis <ed 

I : Electronic Data Interchange) <b*©Sff rptlOBfl 

IEtf^ (&tt» SfcSX. ttST*U ««fT*«) 

[0 00 3 ] *9 h!7-^a>-fe**y^-f SWflS'fSft: 40 
8ht^5fy>^»jB7^yXA ( D S A) 

-s 0 cojr^ftBW^tr-rt/^yxAKifcc^tt, 

LTT« rt**R (Bf#) BttntCfc^ttSLftJ tt^Ci 

#b*li». 

[0004] BmiintcsK^ttaft&u. r sxen<o 



t$PI2 0 00-66592 
2 

( 1 ) 0.1 <D*«BH4 
( 2 ) SilOJWftfe 

( 3 ) ttmsm 

(4) mmmai#**^ct 

( 5 ) MtSHtt 

U^X£ (linear feedback shift register)<Dffl2J*G> 

-lt*)^ CCDia^2 n - 1 cD^iJ^M^UCmaximum 
length shift register seguence)<h fi£oT, 81 

[0 0 0 5 ] SLtt»^JO»»a«iK4«. 

a»*£8#«J£t?#s©T\ *atr^ h©*8»J#S?g 
[0 0 0 6 ] ftEfBHttti:. W*tf, a«©^9 hWd© 

w#{br^=f y XA©a»«4 u-c«(Ka»#— bkjb 

««B*#^WCcSc*tta»ittSA«cC^ "Ttttofe. 88 

<oa»***s**ciWnji6'C*4. e^or, hsl 
[0 0 0 7 ]—*, ±<^>yAttKtta»«:ifi^a» 

*<a«tr*S<bl^^*WL/T^4. Sot, tHf- 

^«tt/jNffl©a«4«s«B©*3H*qias*i'ri»4. 

[0 0 0 8 ] 

■C. /J«{b«C*Ltea»*flE»B«rll«-r*Ci«c* 
[0 0 0 9 ] 

[■m*»*T«fe«M>¥«] **WCC<t4«B», « 




[0010] 

mis^ummw?*. muz. 10 

[001 UHi cc&i>r , 5 tt»«f*£lHlKr*S. 
^*^-y-f*-F8©pn«*K:JB!aBl l^Lt 

iflE^^ST^o COJ: 5tC7*t-y^*- F8 
— £-|**-tr-* (peak-to-peak) r$M — H(I/iV 

[0012] ^*wcc«, mitmEv cc^+i2vi 20 

K8CCK5 6 0 kQCDJSJSSl l^lt^WT 

#$fctl, 6 . 3 V fc^Mt peak-to-peakBE****J 2 0 az 
V . 6 0-7 0 kHz Sft<DMI«SS^9B 

£-<r&. (02 (a) #Jfg> 

Mt*%£BR 5 r 6 n/c^mmiaii t^^(Dt, 

CttfcitttlslKl 5«rffll>T«EE«Mir*. JWtWCc 

«\ 2S©t^7>^ffll^l^, CCDtflfSlHl^Sl 5 30 
<DMKmmZ$}7 4 d BT, 6 . 3 V***4 O/cpeak 

-to-peakmjE^ i v^omm^n 2> C ttfi~C* 

2> 0 (02 (b) #JR) 

^Cc, JfHBHl 5CCJ:»)«WI8nft:lltffffl*«. o — 
/s^^-f Jl/* 1 7CC«*&3tiiKHJSME^I»5fe3ti4. 

-ri*:? ^U* 1 7CDffl*te. Jt«SBlH2 1 tcttted 
ft. mSOSSSEfcHffitl/r^W u-t^ 

;uc#tt e> n 2 «Hb s ft* . 40 

[0 0 13]»fi8fHi*«, y*^HE6. 3V£* 

£^««#f*r*&©r % y *^®£*§**BE<tur 

8S2 HcA*Lrc>* (02 (c) #JED . CfttcJ: 
0, StftmE (0V) *BttiLfc2fiMb41f5C4*« 

SEa^burfc, a^#jws*T4©#r2fiMb«: so 




mm 2000-66592 
4 

tt£<K»tt£i;&C>. Ur>X> J±I£[hI38 2 1<DA**8 
CCiJ 0 V*HM>CC L/cpeak-to-peakSE# 1 VflJgCOif 

*Hffi±L/c2«MbWT*>ft*. 
[0014] ht$5EeI3S2 1 <Dtt*«. U^JU*»HK2 
3 CCA* ^ ft, {£©<D1t> 7* y > ^HISS 2 5 col^a^E 
u^;Uc^&$ft&. u^JUS!ttlHl!82 3cotU*«, S 
»114(D«ct^>yAftSBJKiST?*a (02 (d) # 
M) • C©*BB«tt. tf>^y>*0B2 5*c«|&3ft 
4. -*>:/y>^pB2 5W\ A**6ff5?ft©S»»Cc3t 
l/r*4S*(Sc^(»»©lStt«TO) -SilMt 
A*t§Jf^O^>^';>y?:?TC\ OSO'KDtr^ h 

> 7" y > yco £ A % > y ttA**BB*©Bift» ^ 
Sir* « cor, Iffcftfctr ? hJ^Jt*, o, icos^cd 
*iEa«»^Jr*4C<k#JtM# 

r#£ a 

[ooi5] *>yy >^@S82 5cc^6i^rif e>n/c 

0, l*6fcS*Ea«©JWUtt, 
(B?nUTl>ttlO , «il«RS-2 32C-f>*7* 

-^*i'*^ur^»«»^«i&sn*. if>7'y 

5£T4sftE#*S. ±lBO/t<£Mc, #RiEK:<fcfttf , 

ofttta»*SStc^jS"*"^c<b*5pJter*s. ^/c, 
±8au/cisiH«gscc i c{b* s Piffir*o, s^r/jNM 

flWSLB^SatB***-** * C i ^>c 
[ooi 6]ffiot, *i^g4. «*tf^-y^;u=i> 
b-^-^^cc rjttta»«^>^>J iurffl^iAtf 

0cCD/c^<D r*ttgL?S (ttmtt) J «ftt5Ci# 

fc»^ccJ:b^«&3& s «:-fe+* y f- ^^goi^c^jlft^tf 

[001 7]@3lt *»IHtC<k4»2(DllJSi?!lr*>4 

a»afej«*iB©flija*ifturir>4. 

wn^scibcc*4o mm^3 i«, 

y >#m&2 5cDa*^f#r, c^ta^o^^^wu^ 

;v^E, P-u^uSEcD#^<D}#MB$pdJcr)ISSffi^S 

ref^SUWUTl^o 

[0018]ffiot t WIBPIB 3 1 *RWri««EV re 

f ^ fwsp-r ^>c i^cj: mt£ w tc{# 6 ti 4 a»*?*Jo 

0M 1 ©«^SI$*«U<-r*ci^r#. 
aiMciEt* 2*a»*W*»« C i*«r# £e 0 4 tt. 
**Mic J: 4»3 ©*««r * SSL»&S«BO«fiS* 
7*0rc>4. ^^«aWiacnil2a»Wfc«t»tt4 



(4) 



2000-66592 



©omios^ u < ft £ <fc ^ ecTWfk 

«M*ttT¥»»3 5 >y@B 2 5 

[00 19]f»lttt, -f>^7>^4 0, 1<DS5»J 

x,, x 2f x 3 , •••<!: l//c<h 
[0 02 0] 

m \ ] 

[0 0 2 1 ] £BH>TtT 5Ctdi"C*S. CCt, 10 
[0 0 2 2 ] 
Wl ] 

e 

[0023] {*2%&t-?z>m (um&mmm) zm? 

*5S*3*iSCi*i7n3*i4. Tttto^ x,, x,, x 

= l-ptU ytcMLT OCDffiJlft^^P, lOttJJS 
5I^£Q= 1 -P£-r&£, y<£W>^>Xl*> 20 
P-Q= ( P " Q ) n 

[0024]^, H4{C*5C^r«¥»aU3 5*^- K«5 

tt±0*aS*tf 5C<tCC«fcoT, J:DJtjESL8tfciai> 

0, l(0^il6Ci«§S, ft, ±IEHifeWc*5*30 



[0 02 5 ] 

C<ttc<fc9. 2 «SL»*S8W«cftJiS 

[0ffi(DfSmft|ftB«] 

[0 1] ##feWcJ:£S& 1 O|ltt09T**aS£j£RS 
[@2]il ^^b/cSSL«^flE«BO«iff*ltt?S-rSBI 
[0 3] *»WtCj:-S*2omSWr*aSL»tRJi«a 
[04] *«WCCj:4»r3<DSt*li«r*4a«ffiJ5raW 

5 *KfFft£|gli& 

8 K 



1 1 
1 5 

1 7 

2 1 
2 3 

2 5 

3 1 
3 5 



[01 ] 



Y 



15 



17 




AMP 



LPF 



19 



Vrof 

r 





21 


23 

y 


25 




























CLK — * 







(5) 



2000-66592 



[02] 



6.3 V ^fiyVWVw'- 



ov 



1 0 1 



0 V 



mi _n_n_ 



t ? 



* a t 



[i3] 



11 



ZDS 



17 



21 




AMP 



LPF 




















CLK 



23 25 



31 



[84] 



ZD'S 



15 X 



17 



21 23 25 35 




AMP 



LPF 







ft ft 








CLK 


— * 





# 

2000-66592 



i&mmmi mtmmi 7*©2©«scc«fcs«jE©»tt 

IIMtB] ¥RS1 3*P7£ 1 9B (2001. 7. 19) 

[Sg8*#] ^682 000-66592 (P2000-66592A) 
[ARB] 2^3^30 (20 00. 3. 3) 

wa-*«] Ammt&w 12-666 

[HMHHf] 10-232823 



[■IMS 




I7JK] 




G09C 


voo 


650 




G06F 


7/58 






H03K 


3/84 






[F 1 ] 








C09C 


1/00 


650 


B 


G06F 


7/58 




A 


H03K 


3/84 




2 



[#«HiiE«] 

[JIUlS] ¥RS1 2^7^260 (2000. 7. 2 
6) 

[#*£ffiiEl ] 
ttliE*t*«»S] QUIDS 

[»iE*tt] §£H 

<oiEitB8^fei»jt-rsgflitjgw^a^. amitesaii 
[ 11*5 2 ] nwBaama»i»^e^*g fgq>gtg«g 



•» > 'J > yB88tt jjtiiB 2 jjglt(j|gfcg> 2! 2>g3-i 
r & -5 C £ £ -T 1 X« 2 IBtS©SLSfc£li£ 

i * ©^ti**5BS^ b < & s «fc 5 icffismmns. 
% wap-r * w»^s* =frr sci ^ssi aw** 2 

£ £*5MS £ T £ it*^ 2JBiS©Sl&£j£^S. 

r Maoa 6 1 wag >gy> yflasyutc *» w s 0 & # 
m 1 &i> l 5 gH>-r*ia> 1 §Bisg>gL£fc£fi%gsa. 



-ti 1- 



